Modification of synthetic peptides related to lactate dehydrogenase (231-242) by protein carboxyl methyltransferase and tyrosine protein kinase: effects of introducing an isopeptide bond between aspartic acid-235 and serine-236.
The possibility that isoaspartyl residues contribute to the substrate specificity of eucaryotic protein carboxyl methyltransferases and/or tyrosine protein kinases has been investigated with two synthetic oligopeptides, Lys-Gln-Val-Val-Asp/isoAsp-Ser-Ala-Tyr-Glu-Val-Ile-Lys, which correspond to amino acids 231-242 of lactate dehydrogenase. One version of the peptide contains the normal amino acid sequence of the chicken muscle M4 isozyme. The other version contains an isoaspartyl residue in position 235 in place of the normal aspartyl residue; i.e., Asp-235 is linked to Ser-236 via its side-chain beta-carboxyl group, rather than via the usual alpha-carboxyl linkage. The normal peptide corresponds to the sequence around Tyr-238 that is phosphorylated in Rous sarcoma virus infected chick embryo fibroblasts [Cooper, J. A., Esch, F. S., Taylor, S. S., & Hunter, T. (1984) J. Biol Chem. 259, 7835]. Using protein carboxyl methyltransferase purified from bovine brain, we found that the normal peptide did not serve as a methyl-accepting substrate but that the isopeptide served as an excellent substrate, exhibiting a stoichiometry of one methyl group per peptide and Km of 0.54 microM. With tyrosine protein kinase partially purified from normal rat spleen both peptides were found to serve as phosphate acceptors at Tyr-238, exhibiting Km values of 4.7 and 8.9 mM for the normal and isopeptide versions, respectively. These results support the idea that protein carboxyl methyltransferase selectively methylates the alpha-carboxyl group of atypical isoaspartyl residues. In contrast, the presence of isoaspartate had a modest negative effect on substrate activity for a tyrosine protein kinase from rat spleen.